Functional antagonism between pro-apoptotic BIM and anti-apoptotic BCL-XL in MYC-induced lymphomagenesis.
Genomic analyses revealed that many cancers have acquired abnormalities in their expression of pro- or anti-apoptotic members of the BCL-2 protein family. It is, however, unknown whether changes in pro- or anti-apoptotic BCL-2 family members have similar impact on tumorigenesis or whether changes in one subgroup have disproportionate impact. We compared the consequences of concomitant loss of anti-apoptotic Bclx and pro-apoptotic Bim on MYC-induced lymphomagenesis. Whereas only loss of both Bclx alleles markedly forestalled tumorigenesis, loss of a single Bim allele overcame this blockade. Conversely, loss of even a single Bim allele sufficed to substantially accelerate lymphomagenesis, and only loss of both but not loss of a single allele of Bclx could attenuate this acceleration. The evidence that modest (two-fold) monoallelic changes in the expression of at least some BH3-only proteins can profoundly impact tumorigenesis suggests that such aberrations, imposed by epigenetic or genetic changes, may expedite tumorigenesis more effectively than elevated expression of pro-survival BCL-2 family members. These findings further our understanding of the mechanisms of lymphomagenesis and possibly also cancer therapy.